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The holasteroid echinoid Echinocorys from the 
Maastrichtian of Western Australia 
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Abstract 


Echinocorys stomias sp. nov, is described from Maastrichtian strata of the Giralia 
Range, Western Australia. This represents the first description of any holasteroid 
genus from the Cretaceous of Australia, The species is large and can be distinguished 
from all other described species of the genus on the basis of its large peristome. This 
is considered to be a paedomorphic character, resulting from changes to growth 
allometry of the peristome, 


Introduction 


The holasteroid echinoid Echinocorys is a common, geographically widespread 
genus which has been collected from Turonian to Paleocene strata in Belgium, 
Germany, England, France, Poland, Denmark, Spain, Turkey, USSR, USA, Cuba, 
Madagascar and Australia (Lambert & Thiery 1924; Kier & Lawson 1978; Foster 
& Philip 1978), In Australia this genus has previously been described only from 
the Paleocene Wadera Calcarenite in the Giralia Range in Western Australia 
(Foster & Philip 1978). 

In this paper I describe what is the first known Cretaceous holasteroid from 
Australia, and only the second species of Echinocorys to be described from the 
Southern Hemisphere. Cretaceous echinoids are very rare in Australia, only two 
species, ‘Micraster’ sweeti Etheridge, 1892 and Goniocidaris comptoni (Glauert, 
1926) (see McNamara 1986), having been described. The Cretaceous species of 
Echinocorys described herein is from the Late Maastrichtian Miria Formation of 
the Giralia Range in Western Australia, It represents the first echinoid to be 
described from the Maastrichtian of Australia. 

The Miria Formation is a thin (0.6-2.0 m) very fossiliferous calcarenite, that 
occurs over a strike length of about 80 km on the eastern and western flanks of 
the Giralia Range immediately south of Exmouth Gulf, Western Australia, The 
fauna of the Miria Formation is dominated by molluscs, in particular ammonites 
(Brunnschweiler 1966; Henderson & McNamara 1985a) and to a lesser extent, 
brachiopods, corals, sponges, bryozoans and shark teeth. Echinoids form a very 
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minor part of the fauna, In addition to the Echinocorys the only other echinoids 
known are two very poorly preserved internal moulds of possible phymosomatids, 


Preservation 


The fossils of the Miria Formation are generally preserved as phosphatic steinkerns. 
Analysis of the preservation of the cephalopods of the Miria Formation has 
revealed a complex preservational history, with repeated episodes of burial and 
exhumation (Henderson & McNamara 1985b). The Echinocorys specimens are 
preserved either as incomplete phosphatic steinkerns, often with some weathered 
calcite test remaining, or, in one case, as an incomplete calcitic adoral surfacc. 

The presence of burrows within the steinkerns (attributable to the action of 
crustaceans and worms) and epibionts (principally bryozoans and serpulids) on 
both the phosphatic steinkerns and on calcitic test, are evidence for a complex 
preservational history for these specimens, comparable with that experienced by 
the Miria Formation cephalopods. The incomplete nature of the tests is probably 
attributable to their breakage either prior to fossilisation or during a period of 
exhumation during the fossilisation process. There is evidence that the weathered 
nature of the calcitic test of some specimens occurred by partial dissolution of 
the test while it was exposed to sea water either prior to burial or during a period 
of exhumation. This is shown by the presence on one specimen (WAM 82.3088) 
of a serpulid attached to a partially dissolved interambulacral plate. Such partial 
dissolution must obviously have been instrumental in promoting subsequent 
mechanical breakage of the test. 

The absence of other irregular echinoids in this fauna is likely to be a reflection 
not so much of their original absence, but of their thin tests. The test of the 
Echinocorys specimens is particularly thick (up to 3.5 mm), rendering this species 
more capable of withstanding the dissolution of calcium carbonate which was 
experienced by many other taxa. 


Materials and methods 


The collections, on which this study was made, are housed in the Western Aust- 
ralian Museum (WAM), the Museum of Victoria (MV), the Rijksuniversitair 
Centrum Antwerpen (RUCA) and the collection of Mrs B, Schekkerman (BS). 
Collections were made by the author, assisted by Prof. G.M. Philip, Mr G.W. 
Kendrick, Dr T.A. Darragh and Dr R.A. Henderson in 1979 and 1983, and by 
Dr J.F. Geys and Mrs B. Schekkerman in 1985. 

Measurements were made with a vernier calliper to an accuracy of 0.1 mm. A 
number of parameters are expressed as percentages of either test length (%TL), 
test width (%TW) or test height (%TH). 
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Class Echinoidea Leske, 1778 
Order Holasteroida Durham & Melville, 1957 
Family Holasteridae Pictet, 1857 
Genus Echinocorys Leske, 1778 


Type species 
Echinocorys scutatus Leske, 1778, by subsequent designation of Lambert 1898, p. 179. 


Echinocorys stomias sp. nov. 
Figures 1-3 


Holotype 

WAM 84.442 (Figs 1A, 3B) from the Giralia Range, Western Australia; gully draining east, 
3.8 km north of Bullara — Giralia Road; Giralia 1: 100 000 map sheet, G.R. KV 175950 (locality 
17 of Henderson & McNamara 1985a, text-fig. 1). 


Paratypes 

WAM 82.3088, 84.420, 84.441, 84.443, 86.1388, MV P102120, P102398, RUCA 20152, 
from localities 12, 15, 20 and 26 of Henderson & McNamara 1985a in the northern part of the 
Giralia Range. 


Other material 
MV 101628, 102397, BS 5.148a, b. 


Diagnosis 
A very large species of Echinocorys, with conical test and relatively large 
peristome. 


Description 

Test very large, reaching a maximum known length of 103 mm, although one 
incomplete test (WAM 86.1388) would probably have exceeded this, reaching, 
perhaps, 106 mm in length; maximum width, 80-8 7%TL, at about mid-test length; 
height 71-78%TL. Test conical (Figure 2B), with ambitus situated close to adoral 
surface, at about 8%TH. Apical system poorly preserved; situated centrally (Figure 
2A). Ambulacra 30%TL wide at ambitus; poriferous zone up to 18%TL wide. Pore 
pairs situated slightly perradially; more than 60 in each column; interambulacra 
occupy 35%TL at ambitus. At ambitus ambulacral plates 5.5 times wider than 
long; interambulacral plates nearly 4 times wider than long. In largest specimen 
(WAM 82.3088) there are an estimated 50 plates on the aboral surface in each 
ambulacral column. 

Adoral surface relatively flat, apart from gently convex plastron, which rises to 
a rostrum posteriorly. Peristome appears very large in internal moulds (Figure 1A), 
reaching 25%TL in width and being 13-16%TL long. However, analysis of adoral 
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Figure 1 Echinocorys stomias sp. nov., A, holotype, WAM 84.442, adoral surface. Note that 
the labrum and first ambulacral plates are missing, making the peristome appear 
slightly larger than its original size. B, paratype, WAM 82.3088, lateral profile; 
both xl. 
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Figure 2 Echinocorys stomias sp. nov., A, paratype, RUCA 20152, aboral surface; B, BS 
5.148, posterior view; both x1. 
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plating shows that in these specimens some of the basicoronal plates are not 
preserved, giving the echinoid the appearance of having a larger peristome than it 
actually had. Evenso, where the adoral plating is eomplete near the peristome 
(Figure 3) the peristome can be seen to have been still relatively large, up to 
15%TL in width. The peristome is moderately sunken, area between peristome 
and anterior ambitus (about one-fifth TL) being strongly convex. Labrum projects 
slightly anteriorly; strongly constricted close to peristome, but posteriorly broadens 
and becomes parallel-sided toward plastron (Figure 3). Meridosternous plastron 
narrow, width 16%TL. Form of periproet unknown. 


Figure 3 Echinocorys stomias sp. nov., A, drawing of adoral plating of WAM 86,1388, x1; 
B, drawing of adoral plating of WAM 84,442, holotype, x1. 


Discussion 

Echinocorys stomias can be distinguished from the Paleocene E. australis 
from the Wadera Calearenite in the Giralia Range (Foster & Philip 1978) by 
its attainment of a much larger size; its broader and more conieal test; and its 
relatively much larger peristome. Furthermore, it has a greater concentration of 
much broader, short ambulacral and interambulaeral plates (compare Figure 2B 
with Foster & Philip 1978, pl. 92, fig. 3). 

The most exhaustive works on Echinocorys are those by Lambert (1903) and 
Smiser (1935) on Belgian Senonian species. E. stomias compares with one of these 
species, E. ovatus (Leske), in size. However, the two species can be distinguished 
by test shape and peristome size. Unlike E. stomias, in which the test is conical, 
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the ambitus being very low, close to the adoral surface of the test, the test of 
E. ovatus is more hemispherical in shape, with a much higher ambitus (Smiser 
1935, Hig) 5). 

In his analysis of the evolution of Echinocorys in Belgium, Smiser (1935, pl. 1) 
has shown how there was a tendency for an initial increase in test size, from the 
oldest, Turonian species, E. gravesi, to the Santonian-Campanian E. ovatus. Later 
Campanian species, however, tend to be smaller. These younger forms, though, 
do compare with the Maastrichtian E. stomias in their possession of a more 
conical test than in many earlier species. However, these species all possess a much 
smaller peristome than E. stomias, as well as being much smaller. 

Of other Maastrichtian species of Echinocorys, such as E. fakhryi Fourtau, 
1907, from Egypt, E. tercensis Lambert, 1907, from France, E. darderi Lambert, 
1935, from Spain and E. tenuituberculatus Lermerie, 1851 madagascarensis 
Besairie, 1930, from Madagascar, E. stomias differs from all these species in its 
much larger size and, in particular, its very much larger peristome. There is some 
similarity between E. stomias and E. darderi (Lambert 1935, p. 363, pl. 42, 
figs 1, 2) in the lateral test profile, but E. stomias differs in its wider ambulacra, 
in addition to the features mentioned above. 

The possession of a relatively larger peristomc in E. stomias compared with 
other species of Echinocorys, probably arose by changes to growth allometry. 
McKinney (1984) has demonstrated how the evolution of a much larger peristome 
in an Oligopygus lineage in the Eocene of Florida occurred by an extrapolation of 
the ontogenetic trajectory to a larger size in the species with the largest peristome, 
O. wetherbyi de Loriol. Comparison of E. stomias with species of comparable 
test size, such as E. ovatus, shows that the large peristome size of E. stomias is 
not merely a function of the size of the test, as the pcristome of E. ovatus is 
relatively smaller than in E. stomias. The large peristome of E. stomias probably 
reflects a change in growth allometry. In most echinoids the peristome develops 
with negative allometry, compared with test size; in other words it becomes 
relatively smaller as the test increases in size. The peristome of E. stomias may 
be considered to have undergone a reduction in degree of negative allometry 
compared with other Echinocorys species, approaching closer to, though not 
reaching, isomctry. Such reduction in negative allometry resultcd in the adult 
E. stomias probably resembling ancestral juveniles in its retention of a relatively 
large peristome, thus demonstrating the development of paedomorphosis by 
neoteny (reduction in negative allometry). The functional significance of the 
increased peristome size was the ability of the echinoid to ingest a greater volume 
of sediment, perhaps indicating a general reduction in the nutrient value of the 
food source. 


a25 


The echinoid Echinocorys 


Acknowledgements 


Dr J. Geys, Mrs B. Schekkerman and Dr D. Holloway kindly loaned me specimens 
of E. stomias from their collections. Miss K. Brimmel is thanked for producing 
the photographs. This work was supported, in part, by grants from the Australian 
Research Grants Scheme. 


References 


Besairie, H. (1930). Recherches géologiques a Madagascar: contribution al’ étude des ressources 
minerales. Bull. Soc, nat. Toulouse 60: 345-624. 

Brunnschweiter, R.O. (1966). Upper Cretaceous ammonites from the Carnarvon Basin of Western 
Australia, 1, The heteromorph Lytoceratina. Bull. Bur. Miner. Resour. Geol. Geophys. 
Aust. 58: 1-58. 

Durham, J.N. & Melville, R.V. (1957). A classification of echinoids J. Paleontol. 31: 242-272. 

Etheridge, R. in Jack, R.L. & Etheridge, R. (1892). The geology and palaeontology of Queens- 
land and New Guinea. Publs geol surv., Od 92: 1-768. 

Foster, R.J. & Philip, G.M. (1978). Tertiary holasteroid echinoids from Australia and New 
Zealand, Palaeontology 21: 791-822. 

Fourtau, R. (1907). Contribution a l’ etude des ėchinides fossiles de la Craie superieure. Bull. 
inst, Egypt. 6. 139-174. 

Glauert, L. (1923). Cidaris comptoni sp. nov, A Crctaccous echinoid from Gingin, jl R. Soc. 
West. Aust. 9: 48-52. 

Henderson, R.A & McNamara, K.J (1985a),. Maastrichtian non-heteromorph ammonites from 
the Miria Formation, Western Australia, Palaeontology 28: 35-88, 

Henderson, R.A, & McNamara, K.J. (1985b), Taphonomy and ichnology of cephalopod shells 
in a Maastrichtian chalk from Western Australia, Lethaia 18: 305-322, 

Kier, P.M, & Lawson, M.H. (1978). Index of living and fossil echinoids 1924-1970, Smithson, 
Contrib, Palacobiok 34: 1-182. 

Lambert, J. (1898), Note sur Ics ėchinides de la Craie de Cipy. Bull Soc. Belge Geol. ser 2, 
I1: 1-185. 

Lambert, J. (1903). Description des échinides crétacés de la Belgique. Etude monographique sur 
le genre Echinocorys. Mem Mus. Roy. Hist. Nat. Belg. 2: 1-151. 

Lambert, J. (1907). Note sur quelques echinides de la Haute-Garonne. Bull. Soc. geol. Fr. ser. 4, 
6: 695-723. 

Lambert, J. (1935). Sur quelques ėchinides fossiles dc Valence ct d’Alicante communiqué par 
M. te Prof. Darder Pericas. Bol. Soc. Espan. Hist. Nat. 35: 359-371. 

Lambert, J. & Thicry, P. (1909-1925), Essai de nomenclature raissonnee des echinides 607 p, 
Chaumont. 

Leske, N.G. (1778), Jacobi Theodori Klein naturalis dispositio echinodermatum ..., edita et 
descriptionibus novisque inventis et synonymis auctorem aucta Leipzig. 

McKinney, M.L. (1984). Allometry and heterochrony in an Eocene lineage: morphological 
change as a by-product of size selection. Paleobiology 10: 407-419. 

McNamara, K.J. (1986). First Mesozoic record of the cidaroid echinoid Goniocidaris. Alcheringa 
10: 353-354. 

Pictet, FJ. (1857). Traité elementaire de Paléontologie. IV. 2nd ed. 

Smiser, J.S. (1935). A revision of the genus Echinocorys in the Senonian of Belgium. Mem. Mus 
Roy. Hist. Nat. Belg. 67: 1-51. 


Received 4 March 1987 Accepted 31 July 1987 Published 30 November 1987 


426 


